METHOD FOR THE PRODUCTION OF GLASS SUBSTRATES 
FOR MAGNETIC RECORDING MEDIUMS 

BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to a method for the 
production of a glass substrate for magnetic recording mediums 
and more particularly to a method for the production of a 
glass substrate for magnetic recording mediums, which can 
inhibit the formation of any needle-like projection 
containing an alkali metal carbonate on the surface of the 
glass substrate. 
Description of the Prior Art 

There has been desired for the reduction of the magnetic 
head's flying height of a magnetic disk-recording device in 
order to improve the recording density of a magnetic recording 
disk, as the storage capacity of the magnetic disk-recording 
device has increasingly been high. To reduce the flying 
height of the head, there has been desired for the development 
of a substrate for magnetic recording mediums, which is 
excellent in the surface smoothness, has only a small amount 
of deposits on the surface thereof and has a substantially 
small quantity of surface defects. 

As the conventional substrates for magnetic recording 
mediums excellent in the surface smoothness, there have mainly 
been used those each prepared by plating an aluminum alloy 
plate with Ni-P and then polishing the plated main surface of 
the plate in a multiple step process. 

However, the magnetic disk-recording device has 
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recently been adopted even in the portable personal computer 
such as notebook-sized personal computers and the magnetic 
recording medium should be rotated at a high speed on the 
order of not less than 10,000 rpm in order to improve the 
response speed of the magnetic disk-recording device. For 
this reason, there has been desired for the development of a 
substrate for magnetic disk-recording mediums having high 
strength capable of withstanding such severe conditions. As 
such a substrate, which can satisfy the foregoing 
requirements, there has been adopted a glass substrate. 

Such a mainly adopted glass substrate for magnetic 
recording mediums includes, for instance, a chemically 
strengthened glass substrate whose strength is improved by a 
chemical strengthening treatment or a crystallized glass 
substrate prepared by melting and molding glass to give a 
glass substrate, and maintaining the glass substrate at a high 
temperature ranging from 600 to 800 °C over a long period of 
time to thus partially separate out crystalline phases in the 
substrate . 

The chemically strengthened glass substrate is, for 
instance, one obtained by melting a glass material and forming 
the melt into a glass substrate for chemically strengthened 
glass substrates, then subjecting the glass substrate to 
grinding and polishing treatments, and immersing it into a 
molten salt of, for instance, sodium nitrate or potassium 
nitrate to form a compression stressed layer on the surface 
thereof and to thus improve the breaking strength thereof and 
therefore, the surface layer of the resulting substrate 
necessarily has a high content of alkali metals. In addition, 
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some of the crystallized glass substrates comprise alkali 
metals, in particular, lithium. 

In general, the production of a glass substrate for 
magnetic recording mediums and the formation of, for instance, 
a magnetic recording layer and a protective layer are carried 
out at separate places or in separate factories. Therefore, 
the glass substrate for magnetic recording mediums is cleaned 
by a well known cleaning method such as a cleaning method 
comprising a combination of scrub-cleaning, which makes use 
of a sponge roller, and ultrasonic cleaning and then dried 
prior to the transportation thereof to another place or 
factory. Therefore, the glass substrates are temporarily 
stored before and/or after the transportation. 

In case of the foregoing glass substrate for magnetic 
recording mediums consisting of a chemically strengthened 
glass substrate or a crystallized glass substrate containing, 
for instance, lithium, however, an infinite number of 
needle-like projections grow on the surface of the glass 
substrate within 24 hours after the foregoing cleaning 
operations. If the glass surface is observed with an atomic 
force microscope (AFM) while expanding the longitudinal 
magnification, these projections look like just spikes of 
spiked shoes. If a magnetic recording medium is prepared 
using a glass substrate for magnetic recording mediums having 
such needle-like projections, the resulting magnetic 
recording medium may come in contact with the magnetic head 
of a magnetic recording device during writing and/or reading 
due to the presence of these needle-like projections depending 
on the height thereof and this may accordingly interfere with 
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the reduction of the flying height of the magnetic head. As 
a result of the elemental analysis, it is confirmed that the 
needle-like projections mainly comprise carbonates of alkali 
metals such as Na, K and Li, which may, by nature, be present 
in the glass or may be introduced into the glass substrate 
through the chemical strengthening. More specifically, it 
would be recognized that these metal ions present near the 
surface area of the glass substrate after the completion of 
the cleaning operations move towards the surface with the 
elapse of time, while they react with C0 2 present in the air 
to form carbonates and that the carbonates grow and are 
deposited on the surface in the form of needle-like 
projections . 

In the conventional method for preparing a glass 
substrate, an acid cleaning step is added to the cleaning 
process to eliminate the foregoing problem. As such acids 
used in the acid cleaning step, there may be listed, for 
instance, inorganic acids such as hydrofluoric acid, 
hydrochloric acid, sulfuric acid and phosphoric acid; organic 
acids such as formic acid, oxalic acid, citric acid, tartaric 
acid and hydroxyacetic acid. Thus, the addition of such an 
acid cleaning step would permit the reduction of the alkali 
metal ion concentration in the proximity of the surface of the 
glass substrate and the reduction of the amount of such 
deposits of carbonates. 

However, effective acid cleaning requires quite severe 
conditions such as a high temperature and a high acid 
concentration. For this reason, such an acid cleaning 
requires the use of an expensive apparatus having high 



4 



resistance to acids and sufficient care should be taken to 
ensure safety. 

SUMMARY OF THE INVENTION 
Accordingly, there has presently been desired for the 
development of a simpler cleaning method, which can inhibit 
the growth of needle-like projections mainly comprising an 
alkali metal carbonate. Thus, it is an object of the present 
invention to provide a method for the production of a glass 
substrate for magnetic recording mediums, which can inhibit 
the formation of any needle-like projection mainly comprising 
an alkali metal carbonate on the surface of the glass 
substrate . 

The inventors of this invention have conducted various 
studies to solve the foregoing problems associated with the 
conventional methods, have found that, after the cleaning step 
when a glass substrate is subjected to disk-processing, 
grinding, polishing and subsequent cleaning steps as well as 
a chemical strengthening step carried out between the grinding 
and polishing steps, or between the first and second polishing 
stages when the polishing step is stepwise carried out in two 
stages, or between the polishing and subsequent cleaning steps 
according to a conventionally well-known method; or after the 
cleaning step when the glass substrate is subjected to a 
chemical strengthening step between the polishing and 
cleaning steps; or after the cleaning step when a crystallized 
glass substrate is subjected to disk-processing, grinding, 
polishing and subsequent cleaning steps, if a glass substrate 
is allowed to stand in the air for 48 hours to thus 
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sufficiently form, on the surface thereof, needle-like 
projections comprising an alkali metal carbonate and then 
subjected to scrub-cleaning using a sponge roller or the like 
and dip-cleaning, any fresh needle-like projection is not 
formed any more from the glass substrate after the cleaning 
step, and thus have completed the present invention. 

According to the present invention, there is thus 
provided a method for the production of a glass substrate for 
magnetic recording mediums, which is characterized in that the 
final cleaning step is performed in two stages, in which as 
the second cleaning stage, scrubbing and dip-cleaning steps 
are carried out after the completion of the first cleaning 
stage and after the growth of needle-like projections 
comprising an alkali metal carbonate on the surface of the 
glass substrate. 

DETAILED DESCRIPTION OF THE INVENTION 
The method for the production of a glass substrate for 
magnetic recording mediums according to the present invention 
will be described in more detail below. The production method 
of the present invention suitably be applied, in particular, 
to the production of a chemically strengthened glass 
substrate, but may likewise effectively be applied to the 
production of a crystallized glass substrate containing an 
alkali metal such as lithium, as well. 

According to a first embodiment of the present 
invention, there is provided a method for the production of 
a chemically strengthened glass substrate for magnetic 
recording mediums, which comprises disk-processing, grinding, 
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polishing and subsequent cleaning steps as well as a chemical 
strengthening step carried out between the grinding and 
polishing steps, or between the first and second polishing 
stages when the polishing step is stepwise carried out in two 
stages, or between the polishing and subsequent cleaning 
steps, the method being characterized in that it further 
comprises the steps of scrub-cleaning and dip-cleaning the 
glass substrate and then drying the same, after the completion 
of the foregoing cleaning step and after the growth of 
needle-like projections comprising an alkali metal carbonate 
on the surface of the glass substrate. 

According to a second embodiment of the present 
invention, there is provided a method for the production of 
a crystallized glass substrate for magnetic recording 
mediums, which comprises the steps of disk-processing, 
grinding, polishing and subsequent cleaning, the method being 
characterized in that it further comprises the steps of 
scrub-cleaning and dip-cleaning the glass substrate and then 
drying the same, after the completion of the foregoing 
cleaning step and after the growth of needle-like projections 
comprising an alkali metal carbonate on the surface of the 
glass substrate. 

The disk-processing, grinding, polishing and cleaning 
steps as described above are disclosed in, for instance, 
Japanese Examined Patent Publication No. Hei 3-52130 and 
Japanese Un-Examined Patent Publication Nos . Hei 7-134823 and 
Hei 8-124153 and these well-known techniques can be used in 
the production method according to the present invention 
without any modification. Moreover, almost the same effects 
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can be ensured even if the chemical strengthening step is 
carried out in any of the foregoing three stages, i.e., 
between the grinding and polishing steps, between the first 
and second stages when the polishing step is performed in two 
stages, and between the polishing step and the subsequent 
cleaning step. 

The glass substrate for magnetic recording mediums, 
which has been subjected to, for instance, disk-processing, 
grinding, polishing and chemical strengthening steps 
according to the usual techniques, is subjected to 
scrub-cleaning, which makes use of a sponge roller or a sponge 
disk and which is the usual cleaning step for the glass 
substrate for magnetic recording mediums, the glass substrate 
is then subjected to multi-stage dipping in an ultra-pure 
water bath under the application of ultrasonics to remove the 
contaminants on the surface thereof and finally the glass 
substrate is dried using an alcohol . 

If the glass substrate cleaned according to these 
commonly used cleaning steps (in particular, the chemically 
strengthened glass substrate) is allowed to stand over about 
24 hours in the air, needle-like projections containing an 
alkali metal carbonate grow on the surface of the glass 
substrate. The density of the needle-like projections 
increases as the time further proceeds and it is recognized 
that the growth of the needle-like projections reaches its 
upper limit (growth saturation) after about 48 hours although 
the time required for arriving at such a growth limit may vary 
depending on the temperature and humidity of the air. 

Therefore, in case where it is desired to substantially 
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shorten the time required for the production of the glass 
substrate for magnetic recording mediums by accelerating the 
growth of the needle-like projections and the saturation of 
the growth thereof and carrying out the subsequent 
scrub-cleaning and dip-cleaning as well as drying in earlier 
stage, it is preferred to maintain the glass substrate after 
the cleaning in an environment whose C0 2 gas concentration is 
severa l percentages under high temperature and humidity 
conditions . 

If the growth of the needle-like projections containing 
an alkali metal carbonate reaches it's saturation point and 
then the glass substrate is again subjected to scrub-cleaning 
and dip-cleaning, and then dried, the re-cleaned glass 
substrate is never accompanied by further growth of 
needle-like projections on the surface thereof even if the 
re-cleaned substrate is allowed to stand in the air over a 
long period of time. The reason of this would be considered 
that most of the alkali metals such as Na, K and Li present 
in the proximity of the surface of the glass substrate move 
towards the surface thereof, react with C0 2 in the air to form 
carbonates thereof and to deposit thereon in the form of 
needle-like projections and that any alkali metal required for 
further deposition does not exist any more in the proximity 
of the surface thereof after the re-cleaning of the glass 
substrate. 

Incidentally, the usual scrub-cleaning procedure cannot 
completely remove the needle-like projections and therefore, 
a small amount of projections would still remain on the 
surface of the glass substrate. 
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Accordingly, it is preferred that the cleaning with a 
sponge roller or a sponge disk be carried out in the 
coexistence of a small amount of a slurry of a fine 
particulate abrasive in order to improve the effect of the 
scrub-cleaning and in this case, there has been observed 
considerable improvement of the effect. Materials for such 
a fine particulate abrasive usable herein are, for instance, 
magnesium hydroxide, inorganic oxide and carbonates such as 
manganese oxide, cerium oxide and calcium carbonate. 

The present invention will hereunder be described in 
more detail with reference to the following Examples and 
Comparative Examples, but the present invention is not 
restricted to these specific Examples at all. 
Comparative Example 1 

An aluminosilicate glass substrate capable of being 
chemically strengthened (AH-1, available from Asahi Techno 
Glass Corporation) was subjected to inner and outer diameter 
processing according to the usual procedures for the 
production of a chemically strengthened glass substrate for 
magnetic recording mediums and then a lapping step (grinding 
step) to thus form a large number of doughnut-like substrates 
having an outer diameter of 65 mm, an inner diameter of 20 mm 
and a thickness of 0.68 mm. Then these glass substrates were 
immersed in a mixed molten salt containing potassium nitrate 
(70% by mass) and sodium nitrate (30% by mass) maintained at 
380 °C for one hour to thus chemically strengthen them in such 
a manner that the thickness of the strengthening layer reached 
60 p. m. 

The chemically strengthened glass substrates (100 
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sheets) were fitted to a 16B both side polishing machine 
available from Hamai Co., Ltd. to thus polish these glass 
substrates using Mirek 801 available from Mitsui Mining and 
Smelting Co., Ltd (Ce0 2 type abrasive; average particle size 
D 5 o = 1.5 n m) as an abrasive and MHC 15A (foamed urethane) 
available from Rodel Nitta Co., Ltd. as an abrasion cloth so 
that the reduced thickness of the glass substrate was egual 
to 15 ix m per side or face (first polishing stage) . 

The glass substrates (100 sheets) thus polished above 
were likewise fitted to a 16B both side polishing machine 
available from Hamai Co., Ltd. and the both sides of the 
substrates were then polished using an abrasive liquid 
containing 0.5% by mass of CEP available from Mitsui Mining 
and Smelting Co., Ltd. (a solid solution comprising 100 parts 
by mass of cerium oxide and one part by mass of silicon oxide; 
average particle size D s 0 = 0.2^m) as an abrasive and MHC 
14E (foamed urethane) available from Rodel Nitta Co., Ltd. as 
an abrasion cloth, under the conditions of an abrasion 
pressure of 60 g/cm 2 , a rotational number of 30 rpm and an 
abrasion time of 20 minutes (second polishing stage) . 

The glass substrates polished above were scrub-cleaned 
over 3 steps (for 3 seconds per step) using a cleaning device 
for glass substrates available from Speed Pham Co., Ltd. and 
a sponge disk available from Kanebo Ltd. Then, these glass 
substrates were subjected to dip-cleaning using SPC 397 (weak 
alkaline cleaning agent) available from Kyodo Fats & Oils Co., 
Ltd. as a cleaning agent, followed by rinsing, in order, in 
5 baths under the application of ultrasonics using ultra-pure 
water. Then the glass substrates were immersed in isopropyl 

1 1 



alcohol and thereafter dried in the isopropyl alcohol vapor. 

The surface roughness values (arithmetically averaged 
roughness Ra and maximum height Ry) of the chemically 
strengthened glass substrate after the cleaning operations 
were determined, for an area of 2(imX2/ii, using AFM 
immediately after the cleaning and after allowing them to 
stand in a room (temperature ranging from 20 to 25 °C ; humidity 
ranging from 50 to 70%) over 12 hours, 24 hours and 48 hours. 
The results thus obtained are summarized in the following 
Table 1. 



Table 1 





Ra ( A ) 


Ry ( A ) 


Immediately After Cleaning 


1.8 


25 


After 12 Hours from Cleaning 


2.7 


100 


After 24 Hours from Cleaning 


5.4 


135 


After 48 Hours from Cleaning 


6.6 


130 



Example 1 

An aluminosilicate glass substrate (AH-1, available 
from Asahi Techno Glass Corporation) was subjected to 
disk-processing, grinding, chemical strengthening, polishing 
and cleaning steps according to the same procedures used in 
Comparative Example 1. After the cleaning step and after 
allowing them to stand in a room (temperature ranging from 20 
to 25 °C; humidity ranging from 50 to 70%) over 48 hours, the 
glass substrates were again subjected to 3 



step-scrub-cleaning (for 3 seconds per step) using a cleaning 
device for glass substrates available from Speed Pham Co., 
Ltd. and a sponge disk available from Kanebo Ltd. Then the 
substrates were dip-cleaned using RBS as a cleaning agent, 
followed by rinsing, in order, in 5 baths under the 
application of ultrasonics using ultra-pure water. Then the 
glass substrates were immersed in isopropyl alcohol and 
thereafter dried in the isopropyl alcohol vapor. 

The surface roughness values (Ra and Ry) of the 
chemically strengthened glass substrates after the 
re-cleaning operations were determined, for an area of 2 /i 
m X 2 ii m, using AFM immediately after the cleaning and after 
allowing the substrates to stand in a room (temperature 
ranging from 20 to 25 °C ; humidity ranging from 50 to 70%) over 
12 hours, 24 hours and 48 hours. The results thus obtained 
are listed in the following Table 2. 



Table 2 





Ra ( A ) 


Ry ( A ) 


Immediately After Cleaning 


2.7 


60 


After 12 Hours from Cleaning 


3.0 


65 


After 24 Hours from Cleaning 


3.4 


65 


After 4 8 Hours from Cleaning 


3.2 


63 



Example 2 

An aluminosilicate glass substrate (AH-1, available 
from Asahi Techno Glass Corporation) was subjected to 
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disk-processing, grinding, chemical strengthening, polishing 
and cleaning steps according to the same procedures used in 
Comparative Example 1. After the cleaning step and after 
allowing the substrates to stand in a room (temperature 
ranging from 20 to 25 °C ; humidity ranging from 50 to 70%) over 
48 hours, the glass substrates were again subjected to 3 
step-scrub-cleaning (for 3 seconds per step) using a cleaning 
device for glass substrates available from Speed Pham Co., 
Ltd. and a sponge disk available from Kanebo Ltd. and an 
abrasive liquid containing 0.5% by mass of CEP available from 
Mitsui Mining and Smelting Co., Ltd. Then the substrates were 
dip-cleaned using RBS as a cleaning agent, followed by 
rinsing, in order, in 5 baths under the application of 
ultrasonics using ultra-pure water. Then the glass 
substrates were immersed in isopropyl alcohol and thereafter 
dried in the isopropyl alcohol vapor. 

The surface roughness values (Ra and Ry) of the 
chemically strengthened glass substrate after the re-cleaning 
operations were determined, for an area of 2 ^ m X 2 fj. m, using 
AFM immediately after the cleaning and after allowing the 
substrates to stand in a room (temperature ranging from 20 to 
25 °C ; humidity ranging from 50 to 70%) over 12 hours, 24 hours 
and 48 hours. The results thus obtained are listed in the 
following Table 3. 



Table 3 





Ra ( A ) 


Ry (A) 


Immediately After Cleaning 


1.6 


26 


After 12 Hours from Cleaning 


1.6 


24 


After 24 Hours from Cleaning 


2.0 


25 


After 48 Hours from Cleaning 


1.8 


24 



Example 3 

An aluminosilicate glass substrate (AH-1, available 
from Asahi Techno Glass Corporation) was subjected to 
disk-processing, grinding, chemical strengthening, polishing 
and cleaning steps according to the same procedures used in 
Comparative Example 1, except that the chemical strengthening 
step was not carried out between the grinding and polishing 
steps, but between the first and second polishing stages. 
After the cleaning step and after allowing the substrates to 
stand in a room (temperature ranging from 20 to 25 °C ; humidity 
ranging from 50 to 70%) over 48 hours, the glass substrates 
were again subjected to 3 step-scrub-cleaning (for 3 seconds 
per step) using a cleaning device for glass substrates 
available from Speed Pham Co., Ltd. and a sponge disk 
available from Kanebo Ltd. and an abrasive liquid containing 
0.5% by mass of CEP available from Mitsui Mining and Smelting 
Co., Ltd. Then the substrates were dip-cleaned using RBS as 
a cleaning agent, followed by rinsing, in order, in 5 baths 
under the application of ultrasonics using ultra-pure water. 
Then the glass substrates were immersed in isopropyl alcohol 
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and thereafter dried in the isopropyl alcohol vapor. 

The surface roughness values (Ra and Ry) of the 
chemically strengthened glass substrates after the 
re-cleaning operations were determined, for an area of 2 ^ 
m X 2 n m, using AFM immediately after the cleaning and after 
allowing to stand them in a room (temperature ranging from 20 
to 25 °C; humidity ranging from 50 to 70%) over 12 hours, 24 
hours and 48 hours. The results thus obtained are listed in 
the following Table 4. 



Table 4 





Ra ( A ) 


Ry ( A ) 


Immediately After Cleaning 


1.6 


25 


After 12 Hours from Cleaning 


1.7 


25 


After 24 Hours from Cleaning 


2.0 


26 


After 48 Hours from Cleaning 


1.9 


27 



Example 4 

An aluminosilicate glass substrate (AH-1, available 
from Asahi Techno Glass Corporation) was subjected to 
disk-processing, grinding, chemical strengthening, polishing 
and cleaning steps according to the same procedures used in 
Comparative Example 1 except that the chemical strengthening 
step was not carried out between the grinding and polishing 
steps, but between the second polishing stage and the cleaning 
step. After the cleaning step and after allowing the 
substrates to stand in a room (temperature ranging from 20 to 
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25°C; humidity ranging from 50 to 70%) over 48 hours, the 
glass substrates were again subjected to 3 

step-scrub-cleaning (for 3 seconds per step) using a cleaning 
device for glass substrates available from Speed Pham Co., 
Ltd. and a sponge disk available from Kanebo Ltd. and an 
abrasive liquid containing 0.5% by mass of CEP available from 
Mitsui Mining and Smelting Co., Ltd. Then the substrates were 
dip-cleaned using RBS as a cleaning agent, followed by 
rinsing, in order, in 5 baths under the application of 
ultrasonics using ultra-pure water. Then the glass 
substrates were immersed in isopropyl alcohol and thereafter 
dried in the isopropyl alcohol vapor. 

The surface roughness values (Ra and Ry) of the 
chemically strengthened glass substrates after the 
re-cleaning operations were determined, for an area of 2 ft 
m X 2 ix m, using AFM immediately after the cleaning and after 
allowing the substrates to stand in a room (temperature 
ranging from 20 to 25 °C ; humidity ranging from 50 to 70%) over 
12 hours, 24 hours and 48 hours. The results thus obtained 
are listed in the following Table 5. 
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Table 5 





Ra ( A ) 


Ry ( A ) 


Immediately After Cleaning 


1.7 


28 


After 12 Hours from Cleaning 


1.8 


27 


After 24 Hours from Cleaning 


2.1 


27 


After 48 Hours from Cleaning 


2.0 


26 



Example 5 to 12 

Aluminosilicate glass substrates (AH-1, available from 
Asahi Techno Glass Corporation) were subjected to 
disk-processing, grinding, chemical strengthening, polishing 
and cleaning steps according to the same procedures used in 
Comparative Example 1 . After the cleaning step and after 
allowing them to stand in the atmosphere maintained at the 
temperature, humidity and C0 2 concentration as specified in 
the following Table 6 for the time likewise specified in Table 
6, the glass substrates were again subjected to 3 
step-scrub-cleaning (for 3 seconds per step) using a cleaning 
device for glass substrates available from Speed Pham Co., 
Ltd. and a sponge disk available from Kanebo Ltd. and an 
abrasive liquid containing 0.5% by mass of CEP available from 
Mitsui Mining and Smelting Co., Ltd. Then the substrates were 
dip-cleaned using RBS as a cleaning agent, followed by 
rinsing, in order, in 5 baths under the application of 
ultrasonics using ultra-pure water. Then the glass 
substrates were immersed in isopropyl alcohol and thereafter 
dried in the isopropyl alcohol vapor. 
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The surface roughness values (Ra and Ry) of the 
chemically strengthened glass substrates after the 
re-cleaning operations were determined, for an area of 2 ^ 
mX2/tm, using AFM after the cleaning and after allowing to 
stand them in a room (temperature ranging from 20 to 25 °C ; 
humidity ranging from 50 to 70%) over 48 hours. The results 
thus obtained are listed in the following Table 6. 



Table 6 



Ex. 


Temp. 


Humidity 


C0 2 Cone . 


Time 


Ra 


Ry 


No. 






% by volume 


hr 


A 


A 


5 


50 °C 


50 % 


0.5 


1 


2.0 


29 


6 


50 °C 


80 % 


0.5 


10 


1.9 


27 


7 


80 °C 


50% 


0.5 


1 


1.9 


28 


8 


80 °C 


80 % 


0.5 


10 


1.8 


27 


9 


50 °C 


50% 


5 


1 


1.8 


25 


10 


50 °C 


80 % 


5 


10 


1.7 


24 


11 


80 °C 


50 % 


5 


1 


1.7 


25 


12 


80 °C 


80 % 


5 


10 


1.6 


23 



Comparative Example 2 

The same procedures used in Comparative Example 1 were 
repeated except that a lithium silicate crystallized glass 
substrate (TS-10SX, available from K.K. OHARA; comprising 7 0 
to 80% of quartz-cristobalite and the balance of amorphous 
glass phase) was substituted for the aluminosilicate glass 
substrate and that any chemical strengthening step was not 
carried out. The surface roughness values (Ra and Ry) of the 
glass substrate after the cleaning operations were 
determined, for an area of 2 p m X 2 p, m, using AFM immediately 
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after the cleaning and after allowing them to stand in a room 
(temperature ranging from 20 to 25 °C; humidity ranging from 
50 to 70%) over 12 hours, 24 hours and 48 hours. The results 
thus obtained are listed in the following Table 7. 



Table 7 





Ra ( A ) 


Ry ( A ) 


Immediately After Cleaning 


2.4 


23 


After 12 Hours from Cleaning 


2.6 


38 


After 24 Hours from Cleaning 


3.0 


52 


After 48 Hours from Cleaning 


3.2 


54 



Example 13 

The same procedures used in Example 2 were repeated 
except that a lithium silicate crystallized glass substrate 
(TS-10SX, available from K.K. OHARA; comprising 70 to 80% of 
quartz-cristobalite and the balance of amorphous glass phase) 
was substituted for the aluminosilicate glass substrate and 
that any chemical strengthening step was not carried out. 

The surface roughness values (Ra and Ry) of the 
chemically strengthened glass substrate after the re-cleaning 
operations were determined, for an area of 2 ji m X 2 \± m, using 
AFM after the cleaning and after allowing the substrates to 
stand in a room (temperature ranging from 20 to 25 °C ; humidity 
ranging from 50 to 70%) over 48 hours. The results thus 
obtained are listed in the following Table 8. 
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Table 8 





Ra ( A ) 


Ry ( A ) 


Immediately After Cleaning 


2.5 


35 


After 4 8 Hours from Cleaning 


2.7 


33 



As has been discussed above in detail, the method for 
the production of a glass substrate for magnetic recording 
mediums according to the present invention does not require 
the use of an expensive device having high resistance to 
acids. Moreover, in the glass substrate for magnetic 
recording mediums produced by the method of the present 
invention, any growth of needle-like projections containing 
an alkali metal carbonate on the surface of the glass 
substrate can be inhibited even during temporal storage of the 
substrate . 
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